Lyme Disease
Epidemiology

Lyme is transmitted to humans most frequently by the Black-Legged Tick (/Ixodes scapularis)
(formerly called the Deer Tick), which is commonly found in the northeastern states and upper
Great Lakes Region of the U.S¥23# Most human cases of Lyme disease are reported in these
regions. In 2013, 95% of Lyme confirmed Lyme disease cases were reported from the following
endemic states: Connecticut, Delaware, New Jersey, New York, Maine, Maryland,
Massachusetts, Pennsylvania, Rhode Island, Vermont, Minnesota, Virginia, New Hampshire, and
Wisconsint?34, The Western Black-Legged Tick (Ixodes pacificus) is found in California, Oregon
and Washington State234,

These vector tick species occur in regions of higher humidity and are non-existent in most of
Arizona?3# The western tick vector (Ixodes pacificus) has only been found in the higher
elevations of the Hualapai Mountains in Mohave County in northwest Arizona, and had no
evidence of carrying any pathogens®?3#. Lyme disease is a reportable condition and has been
since 19874234 To date, no confirmed cases of Lyme disease have been acquired from tick
bites in Arizona. However, Arizona residents have become infected with this disease while
traveling in other states where Lyme disease is endemic234,

A. Agent:
Lyme disease is caused by the corkscrew-shaped spirochete bacterium Borrelia burgdorferi*?3#,

B. Clinical Description:
While the chronology of signs and symptoms vary significantly, there are three general stages in
the clinical manifestation of Lyme disease: early localized, early disseminated, and latel?34,

Early Localized: Symptoms tend to be nonspecific and may include: fever, fatigue, chills, headache,
muscle and joint aches, and swollen lymph nodes. A red, expanding rash called erythema migrans
(EM) occurs at the site of the tick bite in approximately 70-80% of cases. Typically, EM rashes present
as the hallmark “bull’s-eye” pattern. The rash is often circular, warm to the touch, and can grow to a
diameter of up to 30cm. The shape can be triangular, oval, or irregular®*>**,

Early Disseminated: In untreated persons, multiple EM rashes may appear within 3-5 weeks after the
tick bite. These secondary lesions, indicative that the infection has spread into the blood, resemble
the primary lesion but tend to be smaller. Common signs include: swelling and pain of the joints,
severe headaches or stiffness, and paralysis of facial muscles (Bell’s palsy). Heart palpitations and
dizziness can also occur®>**,

Late: Late disease is marked by recurrent arthritis in the knees and shoulders; other joints may also
be involved. Neurological signs may include: impairment of mood, sleep disorders, memory
difficulties, paralysis of facial muscles, pain or tingling sensations in the extremities and less
commonly, meningitis and encephalitis. Late-stage symptoms can persist for several years and tend
to resolve spontaneously>%>3*,

About 10-20% of patients with Lyme disease develop post-treatment Lyme disease syndrome
even after treatment with antibiotics®>>*, There has not been evidence that this is caused by
ongoing infection with the bacterium, but maybe lingering autoimmune responsel?34,

C. Reservoirs:
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Wild rodents, such as mice, squirrels, and shrews, maintain an enzootic transmission cycle of
the bacterium®23#, Deer also serve as an important mammalian maintenance host for vector
tick species®?34,

D. Mode of Transmission:

Lyme disease is spread through the bite of an infected Ixodes tick%23#. In most cases, ticks must
be attached for 36-48 hours or more before the Borrelia bacterium can be transmitted¥234,
Most people are infected through bites of ticks in the nymph stage?3# These are small,
difficult to see, and feed commonly during the spring and summer months®%34, Adult ticks also
carry the bacterium, but are usually seen and removed before the bacteria are transmitted'%34,
Adult Ixodes are most active during the cooler months of the year234,

There is no evidence that Lyme disease can be transmitted from person to person, through
blood transfusions, contact with infected pets (dogs and cats could get Lyme) or by eating meat
of animals that could be reservoirs of Lyme (deer or squirrels) 1:>34,

E. Incubation Period:

The incubation period is about 3-30 days for the early localized stage?*#. This is when the EM
will likely appear around the site of the tick bite after exposure, on average 7-10 days. Early
stages of the disease may not be as clearly noticed or the people may present with late
manifestations>>4. The early disseminated stage can occur days to weeks post-tick bite. The
late disseminated stage can occur months to years after the tick exposurel234,

F. Period of Communicability:
Lyme is not directly transmitted person-to-person?34,

G. Susceptibility and Resistance:
N/A

H. Treatment:

Amoxicillint23%¢ js recommended for adults or children in early stages of disease. Doxycycline
in adults and phenoxymethyl penicillin for children with early disease resolves illness and
reduces the likelihood of later complications>23#®_ Intravenous penicillin or ceftriaxone is
effective for meningitis and late stage illness2>4¢,
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Lyme Disease
Disease Management

I. Clinical Case Definition®:

A systemic, tick-borne disease with protean manifestations, including dermatologic,
rheumatologic, neurologic, and cardiac abnormalities’®. The best clinical marker for the disease
is erythema migrans (EM), the initial skin legion that occurs in 60%-80% of patients.'”

Erythema migrans (EM)®

For purposes of surveillance, EM is defined as a skin lesion that typically begins as a red macule
or papule and expands over a period of days to weeks to form a large round lesion, often with
partial central clearing®. A single primary lesion must reach greater than or equal to 5 cm in
size across its largest diameter®. Secondary lesions also may occur. Annular erythematous
lesions occurring within several hours of a tick bite represent hypersensitivity reactions and do
not qualify as EM°. For most patients, the expanding EM lesion is accompanied by other acute
symptoms, particularly fatigue, fever, headache, mildly stiff neck, arthralgia, or myalgia. These
symptoms are typically intermittent®. The diagnosis of EM must be made by a physician.
Laboratory confirmation is recommended for persons with no known exposure!~. Local
reactions to insect bites and stings are often misidentified as EM*®. As a result, it is important
to get additional information about the lesion, including (1) general description (shape and
color), (2) was it itchy, painful, or warm to-the-touch, (3) when did the lesion first appear, (4)
how many days did it persist, and (5) how much it expanded. ¥

Late Manifestations’>
Late manifestations® occur after the acute period of illness, usually after months or years of
infection. For the purposes of surveillance, late manifestations include any of the following
when an alternate explanation is not found:
e Musculoskeletal system?>
- Recurrent, brief attacks (weeks or months) of objective joint swelling in one or a few
joints, sometimes followed by chronic arthritis in one or a few joints®>.
- Manifestation not considered as criteria for diagnosis include chronic progressive
arthritis not preceded by brief attacks and chronic symmetrical polyarthritis>.
- Arthralgia, myalgia, or fibromyalgia syndromes alone are not criteria for
musculoskeletal involvement.

e Nervous system®®
- Any of the following signs that cannot be explained by any other etiology, alone or in
combination: lymphocytic meningitis; cranial neuritis, particularly facial palsy (may
be bilateral); radiculoneuropathy; or, rarely, encephalomyelitis. 1
- Headaches, fatigue, paresthesia, or mild stiff necks alone are not criteria for
neurologic involvement. *®

e Cardiovascular system®»
- Acute onset of high-grade (2nd degree or 3rd degree) atrioventricular conduction
defects that resolve in days to weeks and are sometimes associated with
myocarditis. °
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- Palpitations, bradycardia, bundle branch block, or myocarditis alone are not criteria
for cardiovascular involvement. 1>

J. Laboratory Criteria for Diagnosis’®:

For the purposes of surveillance, the laboratory evidence includes:

A positive culture for Borrelia burgdorferi, or

A positive two-tier test, defined as a positive or equivocal enzyme immunoassay (EIA) or
immunofluorescence antibody assay (IFA) followed by a positive IgM or IgG western blot (WB),
also known as immunoblot, for Lyme disease

o IgM WB is considered positive when at least two of the following three bands are present:
24kDa (OspC)*, 39 kDa (BmpA), and 41 kDa (Fla).

o Disregard IgM results for specimens collected >30 days after symptom onset.

A positive single-tier IgG WB test for Lyme disease

o IgG WB is considered positive when at least five of the following 10 bands are present: 18
kDa, 24 kDa (OspC)*, 28 kDa, 30 kDa, 39 kDa (BmpA), 41 kDa (Fla), 45 kDa, 58 kDa (not GroEL),
66 kDa, and 93 kDa.

*Depending upon the assay, OspC could be indicated by a band of 21, 22, 23, 24, or 25 kDa.

Case Classifications

Confirmed e A case of EM with exposure in a high-incidence state (as defined above), OR
¢ A case of EM with laboratory evidence of infection and a known exposure in a
low-incidence state, OR

e A case with at least one late manifestation that has laboratory evidence of

infection.
Probable
Any other case of physician-diagnosed Lyme disease that has laboratory evidence of
infection (as defined above).
Suspect e A case of EM where there is no known exposure (as defined above) and no

laboratory evidence of infection (as defined above), OR
e A case with laboratory evidence of infection but no clinical information

available (e.g., a laboratory report).
Note: This surveillance case definition was developed for national reporting of Lyme disease; it is NOT appropriate
for clinical diagnosis. Lyme disease reports will not be considered cases if the medical provider specifically states
—this is not a case of Lyme disease, or if the only symptom listed is —tick bite or —insect bite.

K. Exposure'*:

Exposure is defined as having been (<30 days before onset of EM) in wooded, brushy, or grassy
areas (i.e., potential tick habitats) of Lyme disease vectors’>. Since infected ticks are not
uniformly distributed, a detailed travel history to verify whether exposure occurred in a high or
low incidence state is needed’>. An exposure in a high-incidence state is defined as exposure in
a state with an average Lyme disease incidence of at least 10 confirmed cases / 100,000 for the
previous three reporting years. A low-incidence state is defined as a state with a disease
incidence of <10 confirmed cases / 100,000. A history of tick bite is not required®”.
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Based on the data available at http://www.cdc.gov/lyme/stats/tables.html, the following states
will be considered high-incidence states for 2017 (based on 2012—2015 data): Connecticut,
Delaware, Maine, Maryland, Massachusetts, Minnesota, New Hampshire, New Jersey, New
York, Pennsylvania, Rhode Island, Vermont, and Wisconsin.®

This surveillance case definition was developed for national reporting of Lyme disease; it is NOT
appropriate for clinical diagnosis. Lyme disease reports will not be considered cases if the
medical provider specifically states this is not a case of Lyme disease, or if the only symptom
listed is “tick bite” or “insect bite”.>

L. Laboratory Testing'%®

Diagnosis of Lyme disease is based on symptoms, history of possible exposure to ticks in
endemic areas, and laboratory blood tests. CDC currently recommends a two-step process
when testing blood for evidence of antibodies against the Lyme disease bacteria. Both steps can
be done using the same blood sample.>3®,

The first step uses a testing procedure called “EIA” (enzyme immunoassay) or rarely, an “IFA”
(indirect immunofluorescence assay) 1®. If this first step is negative, no further testing of the
specimen is recommended. If the first step is positive or indeterminate sometimes called
"equivocal", the second step should be performed. The second step uses a test called an
immunoblot test, commonly, a “Western blot” test. Results are considered positive only if the
EIA/IFA and the immunoblot are both positivel3®.

The two steps of Lyme disease testing are designed to be done together. CDC does not
recommend skipping the first test and just doing the Western blot. Doing so will increase the
frequency of false positive results and may lead to misdiagnosis and improper treatment3*,

M.Assessing Laboratory Results:
See above.

N. Outbreak Definition:
There are no formal outbreak definitions.

Lyme Disease
Investigation Guidelines

O. Time Frame:
Lyme disease is a nationally notifiable condition and should be reported within 5 working days.
Local county public health is responsible for conducting an investigation on any reported cases.

P. Forms:
- There is no Lyme Disease Investigation Form.

Q. Investigation Steps:
= Confirm Diagnosis
i. Contact medical provider who reported or ordered the testing of the case and
determine if the needed epidemiologic data can be found in the medical record alone.
e If hospitalized: obtain admission/progress notes and discharge summary.
o |f pregnant: obtain the due date.
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e Collect birth date, county, sex, race/ethnicity, address, and phone number(s).
ii. Obtain information that supports clinical findings in the case definition and
information on the onset date of the symptoms, especially: 1) EM rashes greater that
a diameter of 5 cm or 2) Any late manifestations: rheumatologic, neurologic, or
cardiologic.
iii. Obtain information on any laboratory tests performed and results. Investigator must
obtain results of western blot to look for bands.
o Results of EIA/IFA testing, IgM and IgG(1st tier).
e Results of Western Blot, IgM and 1gG (2nd tier)
e Results of culture, if done.

= Conduct Case Investigation
Epidemiological investigation report should be submitted in MEDSIS by filling out the full

DSO and Travel Table.

i. If data found in patient charts does not provide information on risk factors, interview
the case to determine source, risk factors and transmission settings.

ii. Focus case investigation within the incubation period of the specific infectious agent,
and consider recent travel to endemic areas, history of tick attachment or possible tick
exposure.

iii. If there was no travel to an endemic area AND the confirmed case definition is met,
list geographic location(s) and date(s) of:

e Travel to higher elevations of the Hualapai Mountains in Mohave County
e History of tick attachment or possible exposure to ticks

e Exposure to animals or pets with ticks

e Qutdoor activities

e Occupational risks (e.g., forestry worker, landscape worker, etc.)

e Travel companions with risk of exposure or illness

= Environmental Measures

i. Community-based integrated tick management strategies may reduce the incidence of
infections, but limiting exposure to ticks is the most effective prevention method.

ii. Strategies to reduce vector tick densities through area-wide application of an acaricide
(i.e., chemicals that kill ticks and mites) and control of tick habitats (e.g., leaf litter and
brush) have been effective in small-scale trials.

e New methods under development include applying acaricide to rodents and deer by
using baited tubes, boxes and deer feeding stations in areas where these pathogens are

endemic.
iii. Biological control with fungi, parasitic nematodes, and parasitic wasps may play
important roles in integrated tick control efforts.

= Education and Prevention
Messages for Lyme disease prevention are similar to all tick-borne diseases. Educate on
endemic areas for Lyme disease and proper prevention when outdoors, including wearing
long clothing and insect repellant with DEETY 7. Education should also include messaging
of signs and symptoms and for ill persons to go to a healthcare provider, as well as
encouraging tick prevention for their pets, and reducing potential tick-breeding sites
around their home.
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R. Outbreak Guidelines:
N/A
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